1) With certain exceptions, endotracheal anesthesia is the best method for operations on the head and neck and for any other operation in which there may be a difficulty in controlling the patient's air-way. (2) Expiration should be provided for, in endotracheal anesthesia, either by means of a Fecond tube or by a tube of calibre sufficient to permit toand-fro respiration. (3) Cocainization of the upper air-passages has decided advantages in endotracheal ansesthesia. (4) "Blind" intubation through the nose renders the method possible in cases where it is impossible to use a speculum. (5) The insufflation method is not specially indicated in abdominal surgery. (6) The routine use of endotracheal anesthesia, in teaching-hospitals for every class of case is detrimental to the production of sound aniesthetic knowledge in students who are likely to become general practitioners.
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THE history of endotracheal anasthesia is sufficiently well known to require only brief comment. The name Elsberg will always be associated with the first application of the endotracheal insufflation principle to the human subject in the year 1909 [1] .
Within recent years the supply of this form of aDnesthesia might almost be said to exceed the demand-or shall we say the necessity-for it is worth remembering that before the advent of endotracheal antesthesia, many satisfactory anesthetics had been administered without interfering with the patient's larynx and without the aid of complicated apparatus.
Advantages of the Method.-(1) The anesthetist has complete control over the patient's airway under most conditions. (2) The an$esthetist is able to keep himself and his apparatus clear of the field of operation, and consequently does not impede the surgeon, or interfere with his aseptic technique. (3) The surgeon can be protected from the anesthetic-laden expirations of the patient, an important factor in a long operation in the region of the mouth or nose. (4) The patient is protected against the entry of blood into the trachea. (5) There is, or should be, no tax upon the respiratory mechanism of the patient. (6) The method is dosimetric.
Disadvantages:-(1) The necessity of an apparatus and a comprehensive equipment of catheters and tubes for patients of different ages.
(2) A certain amount of delay before an operation can be begun. Both these factors arise chiefly in private practice. Indications for Employment of the Method.-With the advantages I have mentioned in hand it would at first seem that the method is indicated in:
(1) All operations upon the head and neck not actually involving the vocal cords.
(2) All operations in which the position of the patient entails a difficulty in controlling the air-way, and (3) All operations in which the manipulations of the surgeon may be likely to cause respiratory embarrassment.
Contra-indications.-(I) In delicate operations (e.g., upon the eye), the possibility of the patient coughing at any stage of the procedure must be ruled out, and for this reason endotracheal anesthesia is inadvisable.
As an example, I cite the case of a woman, aged 80, who had undergone one operation for cataract under local anesthesia. For the same operation on the other eye a general anesthetic was demanded, and the surgeon stipulated that vomiting would be a most undesirable after-effect. This patient was easily controlled with nitrous oxide and oxygen delivered through a funnel air-way. and I am confident that the result would not have been so satisfactory with intubation.
(3)_ In exophthalmic or toxic goitre, a combination of local anaesthesia with nitrous oxide and oxygen from a gas-bag is infinitely better than endotracheal anesthesia, as far as the after-effects are concerned, and in cases of this type it will be agreed, I think, that the method which insures the best post-operative condition of the patient is to be preferred to a method which provides greater comfort for the surgeon and easier control for the antesthetist.
(3) Operations on the thorax, such as thoracoplasty and pulmonary decortication,
give better results when nitrous oxide or ethylene and oxygen are administered by means of a face-piece. The condition of the patient after operation is ample compensation for the difficulty sometimes entailed in maintaining air-tight apposition of the mask. Moreover, an efficient apparatus provides for positive ventilation of the lungs without the necessity for intubation.
(4) It is obvious, also, that there are many operations of a trivial nature, or of short duration, which may cause some inconvenience to both surgeon and anesthetist, owing to their situation. Such cases can be dealt with satisfactorily by simple methods in most instances.
Technique of Endotracheal Anasthesia. (1) Preliminary Medication.-Atropine is administered to all patients and morphia in a suitable dose, when indicated. In nervous individuals and excitable children, paraldehyde administered per rectum one hour before operation gives excellent results. Provided the dose has been correctly gauged and the patient undisturbed after the injection, the operation can be performed without any memory of the induction, and the sleep which continues after the operation is over has none of the undesirable respiratory effects associated with morphia.
(2) Cocainization of the Larynx and Fauces.-The practice of using cocaine to diminish the activity of the reflexes in the upper air passages in general anaesthesia was suggested originally by Rosenberg [2], and I have found it a valuable aid in endotracheal administration. The effect is easily obtained with an infinitesimal quantity of a 20 per cent. solution from a nebulizer, and the advantages are:-(a) Induction is rendered easier: (b) intubation can be carried out without the necessity of very deep anesthesia; (c) diminution of the cough reflex permits a light maintenance level; (d) post-ancesthetic sore throat is less frequent; (e) the vocal cords being at rest, muscular relaxation can be obtained with comparatively light anesthesia.
In this connexion, the relationship between muscular relaxation and the bebaviour of the glottis is worthy of a digression. In his Presidential Address to the Section in November, 1926, Dr. Mennell drew attention to the fact that abdominal relaxation could not be obtained until the adductor muscles of the larynx had been paralysed, or, in other words, until the larynx was at rest and the glottis fully open. This relaxation of the vocal cords and the abdominal muscles arises in deep ana)sthesia, but it can undoubtedly be brought about by cocainization of the larynx without recourse to ether saturation.
Risks it Connexion with Cocainization.--Cocainization of the larynx in the manner described is obviously open to much hostile criticism.
(a) The risk of cocaine poisoning and the question of idiosyncrasy must always be carefully weighed. But when we consider that, notwithstanding its reputed toxicity, cocaine is liberally used as a routine in operations upon the nose, this factor need not be an unsurmountable obstacle to its use.
(b) The temporary abolition of the protective cough reflex may be considered dangerous, but in any case it is surely desirable to keep this reflex in abeyance during the operation. Moreover, the method of anesthesia itself protects the patient from the possible entry of blood into the tracbea, and in practice the cough reflex returns before the catheter is withdrawn at the end of the operation.
(3) Induction of anesthesia follows ordinary lines and need not detain us.
(4) Intubation can be carried out through the mouth or through the nose, and one or both channels may be available according to the site of the operation. When the anesthetist has a free choice, it is often easier, as will be shown later, to intubate through the nose. Whatever route may be selected, free egress for expiration must be provided [3] in all circumstances, especially in operations in which the endotracheal metbod is of greatest value. In operations involving the buccal cavity, or the lower jaw, for instance, the use of a single catheter leaves the care of the expiration to chance. A pharyngeal air-way may be all that is required in many cases, but this will not completely obviate the possible occurrence of obstruction to expiration during the operation. This difficulty with regard to expiration in endotracheal ansesthesia was solved for me somewhat dramatically in 1922, in the case of a man about to undergo an operation for the repair of extensive deformity of the lower jaw. A catheter had already been passed into the trachea through the nose, but owing to the deformity and contracture of the lower jaw, expiration became laboured. Attempts to find a free channel by means of rubber tubes passed into the pharynx were quite unsuccessful until one of these tubes accidentally entered the trachea along with the catheter. The relief which followed left no doubt in my mind as to future procedure in such cases. Since then it has been my custom when using the insufflation method through a catheter, to pass into the trachea, in addition, a firm-walled rubber tube of sufficient calibre to provide adequately for expiration [3] . I have called this the "double tube " method for lack of a better name.
The advantages of the second tube are:
(1) Free expiration is assured under all conditions;
(2) The pharynx can be securely packed with gauze, a proceeding which is not practicable when a catheter alone is used for insufflation; (3) The patient's head can be moved into any position without obstructing the air-way; (4) The anwesthetic-laden exhalations of the patient can be diverted from the surgeon; (5) There is no bubbling of blood to obscure the operative field in intra-oral operations; (6) It is unnecessary to use high pressure to keep the larynx free from blood; (7) Deliberate occlusion of the expiratory tube can be practised when positive intrapulmonary pressure is required. Criticism.-This method of dealing with expiration has been adversely criticized since the return flow from the trachea is no longer available for driving blood from the neighbourhood of the larynx. This is true; but the answer rests with the manner of packing the pharynx already described. Intubation with One Large Tu,be.-Another method of securing absolutely free respiration is to employ a rubber tube of sufficient calibre to permit of to-and-fro respiration after the manner of Kahn's apparatus, and certain advantages may be claimed for it:-(1) Endotracheal aneesthesia can be carried out on ordinary inhalation principles.
(2) Elaborate apparatus is unnecessary. (3) It is the easiest way to administer endotracheal chloroform. (4) It permits re-breathing and is the best method of giving nitrous oxide and oxygen by the endotracheal route when ether and chloroform are contra-indicated.
Intubation with one large-bore rubber tube was first performed by me in 1920, and the occasion is not without interest from the anaesthetic standpoint. The patient, a woman aged 27, had sustained a severe injury to her nose. She had already been anresthetized eight times, and her hatred of chloroform and ether was such that she refused to undergo further operative treatment unless under a guarantee that these anesthetics would not be used. Further, she refused local anresthesia. An injection of a quarter of a grain of morphia was given and she was intubated under nitrous oxide anesthesia. The tube was connected to a gas bag and anresthesia was maintained for li hours with no other agents than nitrous oxide and oxygen. Fortunately the result was satisfactory to both surgeon and patient.
This method has been previously referred to in a conjoint paper read before the Technique of Intubation.-(1) Intubation through the mouth with the aid of an efficient speculum is a simple manceuvre already familiar, and the introduction of a Proceeding8 of the Royal Society of Medicine rubber expiratory tube is no more difficult than passing the catheter. If desired, the catheter and expiratory tube can be fastened together by means of a. piece of silk and passed as one unit. Double channel catheters so far produced for endotracheal anesthesia, are too cumbersome to be of service.
The difficulty of obtaining suitable tubes for expiration in children under two years of age, led me to produce for this purpose a thin-walled metal tube for attachment to the catheter [6]. This arrangement worked satisfactorily but I have since abandoned it in young children in favour of a tube sufficiently large to permit to-and-fro respiration into a gas bag.
(2) Intubation through the Nose.-The method of passing a catheter into the trachea through the nose by means of a special forceps used through a direct-vision laryngoscope has been described by me elsewhere [7] . With the aid of the curved stilette, however, the catheter can be made to enter the trachea through the nose, in many cases without opening the patient's mouth [4] , and if a rubber expiratory tube be passed through the other nostril without a stilette, it will often be guided into the trachea by the catheter which is already in position.
Strangely enough, if one large rubber tube, say of three-eighths of an inch calibre, be passed through the nose in the adult, provided there is no nasal deformity, it will enter the trachea in similar fashion. This method of " blind " intubation has many advantages: (1) It renders endotracheal anesthesia possible when the mouth cannot be opened; I have performed it in many cases of complete trismus. (2) It obviates the risk of iDjury to the teeth and to dental bridge work by the speculum. (3) It can be carried out without the necessity for complete muscular relaxation of the lower jaw.
The ease with which "blind " intubation can be carried out is purely a matter of anatomical consideration. In the normal subject, if the head be placed in the position which gives the freest nasal air-way--that is to say in a position of slight extension-the course of the air-way from the nostril to the glottis is a gentle curve, and a rubber tube with a similar curve, or a catheter mounted on a curved stilette, can naturally be made to follow that course and enter the glottis. In fact, with the head in the correct position in relation to the body, the tube will enter the glottis more readily than the aesophagus.
Objections to Nasal Intubation.-Objections have naturally been raised to passing tubes into the trachea through the nose on account of the likelihood of introducing septic material into the lungs. I have yet to record a case, however, in which any such complication has arisen. It is highly probable, moreover, that microorganisms present in thenasal secretions are also already present in the trachea.
TheMaintenance of Ana?sthesia.-Intubation having been carried out as described, the catheter is connected to an apparatus capable of the delivery of air or nitrous oxide and oxygen under sufficient pressure, with whatever regulated amount of ether may be necessary. I prefer nitrous oxide and oxygen to air, as the amount of ether used is much less, and can, in favourable cases, be dispensed with. I believe that it is advantageous also to be able to vary the amount of ether independently of the flow of the gases. This is best accomplished by means of some form of drop feed and vaporization by hot water.
Heating the Anosthetic.-The question of warming-or attempting to warm-the anaesthetic to room temperature before it reaches the patient, does not seem worthy of consideration according to some authorities [8] . The observations of Shipway and Pembrey, however, show conclusively that warming the antesthetic vapour, to room temperature at least, is both practicable and advantageous. I am convinced that the practice is good, especially when nitrous oxide and oxygen are employed to vaporize ether without rebreathing.
Choice of Anawsthetic.-At present, generally speaking, a combinationofnitrous oxide, oxygen and ether best satisfies the requirements of surgeons in this country, and the smaller the quantity of ether, the better the post-operative condition of the patient. The use of endotracheal nitrous oxide oxygen without ether has still some disadvantages: (1) Heavy preliminary medication is essential if an undesirable degree of suboxygenation is to be avoided; (2) the narrow margin between anestbesia and recovery is a disadvantage with a tube in the trachea; (3) muscular relaxation is difficult to obtain when it is necessary.
Chloroform.-Tn robust or alcoholic individuals of the labourer type, chloroform and to-and-fro breathing through a wide-bore rubber tube give the best results.
Endotracheal Anasthesia in Abdominal Operations.-The lessened respiratory excursion obtainable by endotracheal insufflation has led to the adoption of the method by some anesthetists for all abdominal operations, and I understand that actual apncea has been produced in the presence of deep anaesthesia in some cases, in order to provide the best operating conditions for the surgeon. Whether such a procedure is beneficial to the patient, however, is open to criticism. In my opinion, such interference with diaphragmatic activity is likely to lead to stagnation of the circulation at the bases of the lungs, with consequent tendency to post-operative pneumonia. In any case, sufficiently quiet respiration of natural amplitude can be obtained by open methods for most abdominal operations.
When extreme difficulty arises in controlling the air-way, I should not hesitate to intubate and, in that case, the method of using a rubber tube wide enough to permit to-and-fro respiration gives better results than insufflation through a catheter.
Use of the Method as a Routine in Hospital.-Notwithstanding the obvious advantages of endotracheal administration, I am of the opinion that its use for any and every case is a disadvantage in the teaching of students.
The student of to-day is the general practitioner of to-morrow, and if he is equipped with no knowledge other than the control of his patient by means of an elaborate apparatus, he will be at a loss when called upon to administer an anesthetic in private practice with a piece of lint and a bottle of chloroform. However high our ideals in ansesthesia may be, this practical point is of importance. I have heard that in the teaching of students "the rag and the bottle " was the slogan of the late S. R. Wilson. It is for you to judge whether the opinion of such a master carries any weight.
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DiM8cu8i0n.-Mr. H. E. G. BOYLE said that in the history of this subject the names of Meltzer and Auer should be included. Further, the first three papers on the subject read before the Society were by Dr. Kelly, himself (Mr. Boyle) and Dr. Shipway.
Endotracheal anmesthesia should not be employed as a method for all cases. In certain cases it was of great benefit, but in others it was unnecessary; for example, in tonsil operations, since a perfectly good anesthesia could be produced by simpler means. He knew of cases in which the beginning of the operation had been delayed for a considerable time, owing to difficulty in inserting the catheter into the larynx; this was annoying to the surgeon, especially to one who had never tried intubation. He welcomed Mr. Magill's valuable suggestion of cocainizing the larynx.
With regard to giving paraldehyde, or, as he had heard it described, " stealing a day out of the patient's life," he did not quite approve of the method, for he thought that the odour of paraldehyde was so horrible that it was adding an unnecessary unpleasantness to what was already rather an ordeal for most patients.
With reference to double intubation, except when there was going to be a great deal of blood in the mouth he did not usually practise it, and preferred a small catheter and an air-way, He did not agree with Mr. Magill about endotracheal aneesthesia in abdominal surgery;
for he had found it of great value, and since he had been using it for this type of case, the work of the surgeon had been made much easier; but he greatly deprecated the production of apncea; he much preferred to be able to see that his patient was breathing. Students should be taught the technique of endotracheal anfesthesia, but they should also be taught the other and simpler methods as well.
Mr. C. LANGTON HEWER said that there were two points upon which he was not in complete agreement with Mr. Magill.
Prolonged operations upon the upper abdomen, such as partial gastrectomy, were simplified by the use of endotracheal aniesthesia. The diminished respiratory excursion, the absence of any laryngeal spasm, and the complete muscular relaxation were of great assistance to the surgeon, while, if " de-etherization " with carbon-dioxide oxygen was practised at the end of the operation, the risk of post-operative pulmonary complications did not seem to be increased.
The question of warming the insufflated gases was a difficult one, but he (Mr. Hewer) thought that if the temperature was raised appreciably, the patient lost more heat by sweating than he gained from the warmed vapour.
Dr. H. P. FAIRLIE cited four cases of respiratory complications following endotracheal administration of ether, and asked Mr. Magill his experience of the incidence of such complications.
Mr. T. POMFRET KILNER said he could bear testimony to the excellence of Mr. Magill's double-tube method of endotracheal anfesthesia for operations about the head and neck.
In the specialty which he (the speaker) practised almost all the cases fell into this class. He had had a wide experience of the method in some hundreds of cases of his own, while, in his work in association with Mr. H. D. Gillies, he had observed many hundreds more.
Mr. Magill would be the first to acknowledge that the development of his method owed much to experience gained at the special Face and Jaw Hospital at Sidcup and he (Mr. Kilner) would like to say how much the development of plastic surgery owed to the perfection of Magill's method of anesthesia.
Various non-endotracheal methods had been used at first, and, though these enabled much satisfactory surgery to be performed, difficulties were frequent; single-tube endotracheal anesthesia had proved a boon and gave much greater freedom and scope to the surgeon; but it was not until the double-tube method was introduced that the surgeon, working in the nose and mouth regions, was freed completely from all aniesthetic anxiety and given an unrestricted operative field.
He could not understand how anyone who had seen the double-tube method employed could advocate the single-tube method. The perfect inspiratory and expiratory air-ways which it provided, no matter how great the deformity or into what awkward positions the head was placed, the carrying away of the ether-laden expiration from the surgeon (a matter of real import to those working directly over the face) and the complete prevention of " spluttering " of blood seemed to him advantages which could not be provided by any other method.
In the large number of cases which he had personally observed, he recalled one only in which the patient had suffered from post-anEesthetic laryngitis and this was of a trivial type.
He felt so convinced of the advantages of the method that he would not have been surprised to hear Mr. Magill advocating it for all cases; he had asked for it for members of his own family, and, when the time came for him to have an ansesthetic himself, he would demand it.
Mr. MAGILL (in reply) said that in his experience the risk of damage to the nose or vocal cords by the use of rubber tubes of three-eighths of an inch calibre was negligible. He agreed that it was not always necessary to employ two tubes, but the " two-tube " method gave better results in intra-oral operations of long duration such as the removal of impacted wisdom teeth.
In reply to Dr. Fairlie, respiratory complications as a result of intubation were fortunately very rare. He was accustomed to intubate, when necessary, in patients of all ages.
The excursion of the pressure-gauge was not materially altered by the use of two tubes. The pressure was always an indication of peripheral resistance and depended largely upon the size of the catheter. The pressure was therefore relatively higher in children than in adults.
The success of "blind " intubation depended upon the position of the patient's head.
The epiglottis could often be negotiated, when it obstructed the manceuvre, by rotation of the catheter or rubber tube.
